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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND FORMATION OF ITS ORIENTED FILM 

(57)Abstract: 

PURPOSE: To provide the liquid crystal display device which is 
free from a defect in initial orientation of a liquid crystal and a 
defect in reverse tilt discrimination orientation at the time of 
impression of a driving voltage and has good display quality by 
orienting liquid crystal molecules by providing these molecules 
with a desired pretilt angle as the liquid crystal display element 
formed with horizontally oriented films consisting of polyimide by 
an LB method. 

CONSTITUTION: The horizontally oriented films 8, 9 consisting of 
polyimide films formed by laminating monomolecular films of 
compds. constituted by bringing polyamic acid and long chain alkyl 
amine into reaction by the LB method and subjecting the 
laminated films to an imidization treatment are so formed by 
controlling the mixing ratio of the polyamic acid and the long chain 
alkyl amine that the long chain alkyl groups per unit area remain 
at a prescribed ratio. The liquid crystal molecules A are oriented 

at the pretilt angle &phiv; meeting the remaining ratio of the long chain alkyl groups per unit areas of the 
horizontally oriented films 8, 9. 
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CLAIMS 



[Claim(s)] 

[Claim 1] To the field which counters mutually [ the transparence substrate of the couple which 
counters on both sides of a liquid crystal layer ], a transparent electrode, It is the liquid crystal display 
component in which the level orientation film which consists of polyimide film which carried out the 
laminating of the monomolecular film of the compound to which the amine which has polyamic acid and a 
long-chain alkyl group by the Langmuir-Blodgett's technique is made to come to react, and imide — 
ization-processed this cascade screen was formed. Said level orientation film It is formed so that the 
mixing ratio of said polyamic acid and the amine which has a long-chain alkyl group may be controlled 
and said long-chain alkyl group may remain at a predetermined rate to per unit area. The liquid crystal 
display component characterized by the liquid crystal molecule carrying out orientation with the pre tilt 
angle according to the long-chain alkyl group residual rate per unit area of said level orientation film. 
[Claim 2] The predetermined number laminating of the monomolecular film of the compound to which the 
amine which has polyamic acid and a long-chain alkyl group by the Langmuir-Blodgett's technique on 
the transparence substrate in which the transparent electrode was formed is made to come to react is 
carried out. It is the approach of forming the level orientation film which imide — ization-processes this 
cascade screen on condition that predetermined, and consists of polyimide film. The formation approach 
of the orientation film characterized by obtaining the level orientation film which consists of polyimide 
film which the mixing ratio of said polyamic acid and the amine which has a long-chain alkyl group was 
controlled [ film ], and made said long-chain alkyl group remain at a predetermined rate to per unit area. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the formation approach of the liquid crystal display 
component to which orientation of the liquid crystal molecule was carried out horizontally, and its level 
orientation film. 
[0002] 

[Description of the Prior Art] There are some which used the thing in TN (Twisted Nematic) mode, the 
thing in STN (super twisted nematic) mode, the thing of the level orientation mold of the ECB (electric- 
field control mold birefringence) modes, a ferroelectric liqujd : crystal, or antiferroelectricity liquid crystal 
in the liquid crystal display component to which orientation of the liquid crystal molecule was carried out 
horizontally. 

[0003] These liquid crystal display components have the composition in which a transparent electrode 
and the level orientation film for carrying out orientation of the liquid crystal molecule horizontally were 
formed to the field which counters mutually [ the transparence substrate of the couple which counters 
on both sides of a liquid crystal layer]. 

[0004] although the level orientation film prepared on the substrate of these liquid crystal devices was 
conventionally formed by the approach of applying polyimide etc. on a substrate and carrying out . rubbing 
processing of the film surface, or the approach of carrying out the method vacuum evaporationo of the 
oxidation silicon (Si 02) etc. of slanting on a substrate — recently — Langmuir BUROJIETTO 
(Langumuir-Blodgett) — the approach of forming the level orientation film which consists of polyimide 
film by law is adopted increasingly. 

[0005] The above-mentioned Langmuii^Blodgett's technique (it is hereafter described as the LB 
method) The substrate which made the monomolecular film and was made beforehand immersed at right 
angles to underwater on a potentiometric surface with constant speed with a pull-up Are the approach 
of making the monomolecular film on the water surface putting on a substrate, and formation of the 
polyimide film by this LB method The amine which has polyamic acid and a long-chain alkyl group 
(hereafter) Carry out the multiple-times loop of the process made to put on a substrate by law, and the 
laminating of said monomolecular film is carried out on a substrate, long-chain alkylamine — saying — 
the monomolecular film of the polyamic acid derivative compound (polyamic acid salt) which comes to 
carry out an ionic bond reaction — LB — It is carried out by the approach of imide — ization-processing 
this cascade screen and using as the polyimide film. 

[0006] Above LB — the stacking tendency the polyimide film with which the monomolecular film of the 
polyamic acid derivative compound put by law on the substrate imide-ized the cascade screen of this 
monomolecular film since the long molecule of molecule length was located in a line along the pull-up 
direction of a substrate makes [ stacking tendency ] an one direction carry out [ stacking tendency ] 
orientation of the liquid crystal molecule to homogeneity — **** — this polyimide film can be used as 
the level orientation film as it is, without getting down, therefore carrying out rubbing processing of that 
film surface. 

[0007] By the way, in a liquid crystal display component, since the orientation condition of a liquid 



crystal molecule influences greatly the electro-optics property of a liquid crystal display component, in 
order to obtain a good display, it is necessary to improve stability of the orientation of a liquid crystal 
molecule. 

[0008] The important element which influences the stability of the orientation of this liquid crystal 
molecule is the pre tilt angle (include angle which the major axis of a liquid crystal molecule makes to a 
substrate side) of the liquid crystal molecule given with the orientation film, and the stability of the 
orientation of a liquid crystal molecule becomes good, so that this pre tilt angle is large. 
[0009] 

[Problem(s) to be Solved by the Invention] However, orientation of the level orientation film formed by 
the describing [ above ] LB method is carried out in the condition (pre tilt angle of 0 degree) of not 
carrying out the pre tilt of the liquid crystal molecule. 

[0010] For this reason, the conventional liquid crystal display component had the problem of having 
produced the poor initial orientation of liquid crystal, or generating poor reverse tilt discreenation 
orientation at the time of driver voltage impression. 

[0011] This invention is united and aims at offering the formation approach of the level orientation film 
while it offers the liquid crystal display component of good display quality without the poor initial 
orientation of liquid crystal and the poor reverse tilt discreenation orientation at the time of driver 
voltage impression etc. to which orientation of the pre tilt angle of a request of a liquid crystal molecule 
was given and carried out as a liquid crystal display component in which the levelorientation film which 
consists of polyimide by the LB method was formed. 
[0012] ; * v - 

[Means for Solving the Problem] The liquid crystal display component of this invention to the field which 
counters mutually Dthe transparence substrate of the couple which counters on both sides of a liquid 
crystal layer ] A : transparent electrode, It comes to form the level orientation film which consists of 
polyimide film which carried out the laminating of the monomolecular film'of the compound to which the 
amine which has polyamic acid and a long-chain alkyl group by the LB method is made to come to react, 
and imide — ization-processed this cascade screens And said level orientation film is formed so that the 
-mixing ratio of said polyamic acid and the amine which has*a long-chain alkyl group may be controlled 
and said long-chain alkyl group may remain ait a predetermined rate to per unit area. It is characterized 
by the liquid crystal molecule' carrying out orientation with the pre tilt angle^ccording to the long-chain 
alkyl group residual rate per unit area of said level orientation film. 

[0013] The formation approach of the level orientation film of this invention moreover, on the 
transparence substrate in which the transparent electrode was formbd The predetermined number 
laminating of the monomolecular film of the compound to which the amine which has polyamic acid and a 
long-chain alkyl group by the LB method is made to come to react is carried out: It is the approach of 
forming the level orientation film which imide — ization-processes this cascade screen on conditions to 
predetermined, and consists of polyimide film. The mixing ratio of said polyamic acid and the amine 
which has a long-chain alkyl group is controlled, and it is characterized by obtaining the level orientation 
film which consists of polyimide film which made said long-chain alkyl group remain at a predetermined 
rate to per unit area. 

[0014] 1 
[Function] namely, the liquid crystal display component of this invention — LB — the level orientation 
film which consists of polyimide film formed by law Since it forms so that the mixing ratio of polyamic 
acid and the amine which has a long-chain alkyl group may be controlled and a long-chain alkyl group 
may remain at a predetermined rate to per unit area, and said long-chain alkyl group has hydrophobicity, 
The surface tension of the orientation film becomes small and a liquid crystal molecule carries out level 
orientation with the pre tilt angle according to said surface tension, so that the residual rate of the long- 
chain alkyl group per unit area of the level orientation film is made [ many ]. 

[0015] For this reason, if the mixing ratio of said polyamic acid and the amine which has a long-chain 
alkyl group is controlled and the residual rate of the long-chain alkyl group per unit area of the above- 



mentioned level orientation film is controlled, orientation of the pre tilt angle of a request of a liquid 
crystal molecule can be given and carried out, and good display quality without the poor initial 
orientation of liquid crystal and the poor reverse tilt discreenation orientation at the time of driver 
voltage impression can be acquired. . - 
[0016] The laminating of the monomolecular film of the compound to which the amine which has 
polyamic acid and a long-chain alkyl group by law is made to come to react is carried out. moreover, the 
formation approach of the level orientation film of this invention — LB — It is what forms the polyimide 
film with which the cascade screen of this monomolecular film is imide — ization-processed, and long- 
chain alkylamine remains. By controlling the mixing ratio of said polyamic acid and the amine which has a 
long-chain alkyl group according to the number of laminatings and its imide-ized condition of the 
monomolecular film set up beforehand Since the long-chain alkyl group residual rate of said polyimide 
film is decided according to it, the level orientation film to which orientation of the pre tilt angle of a 
request of a liquid crystal molecule, is given and carried out can be obtained. 
[0017] . . 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0018] Drawing 1 is the sectional view of a liquid crystal display component. This liquid crystal display 
component joins the transparence substrates 1 and 2 of a couple which consist of glass etc. through the 
frame-like sealant 3, it is what enclosed liquid crystal with both this substrate 1 and the field surrounded 
by the sealant 3 between two, arid transparent electrodes 4 and 5, are formed in the: field .where both the 
substrates 1 and 2 counter mutually, respectively. Moreover, the electrode forming face of both these 
substrates 1 and 2 is covered by the transparent insulator layers 6 and 7 which consist of oxidation 
silicon (Si 02) etc., and the level orientation film 8 and 9 is formed on these insulator layers 6 and 7. 
[0019] In addition, this liquid crystal display component is the thing in TN mode or STN mode, and both 
the substrates-1 and the molecule A of the liquid crystal enclosed among two. are regulated by said . 
orientation film . 8 and 9, and are carrying out twist orientation of each orientation direction of the liquid 
crystal molecule A near both the substrates 1 and the orientation rfilm 8 and 9 by the side of two on the 
predetermined twist square between both the; substrates 1:and 2. However;. at drawing 1 , theiliquid , 
crystal, molecule A.is shown in»the condition of having not carried out. twist orientation, for, convenience. 
[0020] The above-mentioned level orientation film 8 and 9 consists of polyimide film which imide-ized 
the film which made the mbnomolecular film of the.'compound/to which polyamic acid and the amine, 
(henceforth long-chain alkylamine) whicKhas a long^chaih alkyl. group, are made to all come to react put 
on several layers - dozens of layers in piles. ~ 
[0021] These level; orientation film 8 and .9 is formed by the following approaches; In addition, although 
formation of the .level orientation film 8 prepared in one substrate 1 is explained, the level orientation 
film . 9 prepared in the substrate 2 of.another side is formed similarly here.. 

[0022] The above-mentioned polyamic acid is expressed with the structure expression of the following 
[-izing.3], and this polyamic acid compounds the tetracarboxylic dianhydride expressed with the _ - 
structure expression of [-izing 1], and the diamine expressed with the structure expression of [-izing 2], 
and is obtained. 
[0023] 
[Formula 1] 




[0024] 
[Formula 2] 
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[0026] Moreover, the above-mentioned long-chain alkylamine is for giving hydrophobicity to polyamic 

acid with a hydrophilic property, and this long-chain alkylamine is expressed with the structure 

expression of the next [-izing 4]. 

[0027] 

[Formula 4] 
Rl Ijl R 2 
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[0028] The solution which melted the above-mentioned polyamic acid to the solvent, and the solution 
.which melted the above-mentioned long-chain alkylamine to the same solvent are mixed at a 
predetermined rate, the ionic bond reaction of polyamic acid and the long-chain alkylamine is carried out, 
and the solution of the polyamic acid derivative compound (polyamic acid salt) expressed with the 
structure expression of the following [-izing 5] is created. In addition, as a solvent of the above- 
mentioned polyamic acid and long-chain alkylamine, the mixed solvent which mixed NMP (N-methyl-2- 
pyrrolidinone) and benzene at a rate of 1:1 is used. 
[0029] 
[Formula 5] 
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[0030] and the substrate 1 top which the above-mentioned level orientation film 8 formed the 
transparent electrode 4, and formed the insulator layer 6 on it — LB — the laminating of the 
monomolecular film of the above-mentioned polyamic acid derivative compound is carried out to a 
predetermined layer by law, and it is formed by heat-treating the cascade screen of this monomolecular 
film, drawing 2 — a substrate 1 top — the monomolecular film of a polyamic acid derivative compound - 
- LB — how to make it covering by law is shown. Covering of this monomolecular film is performed as 
follows. First, hydrophilic processing is performed to the monomolecular-film covering side (the 6th page 
of insulator layer) of the above-mentioned substrate 1, and this substrate 1 is made immersed at right 



angles to underwater [ in a cistern 10 ]. 

[0031] Next, the solution of the above-mentioned polyamic acid derivative compound is dropped on the 
water surface between the migration barrier 1 1 of the shape of a bar prepared in water surface height, 
and a substrate 1, and the monomolecular film a is developed on the water surface. 
[0032] Next, moving the migration barrier 1 1 in the direction of a substrate with constant speed (2 
mm/min), and pushing a monomolecular film a in the direction of a substrate, after moving the migration 
barrier 1 1 in the direction of a substrate, clustering the single molecule on the water surface and 
adjusting the surface pressure of a monomolecular film a to 1 constant pressure (25 dyn/cm), it is made 
to align with this, a substrate 1 is pulled up, and the monomolecular film a on the water surface is made 
to put on a substrate 1. 

[0033] Since a part with a hydrophilic property adheres to the substrate 1 which has performed 
hydrophilic processing and the single molecule on the water surface can be pulled up at this time, a 
molecule puts a monomolecular film a on a substrate 1 in the condition of having stood in a line in the 
about 1 direction. The following repeats the covering process of the above-mentioned monomolecular 
film a, and carries out the laminating of the above-mentioned monomolecular film a to a predetermined 
layer on a substrate 1. 

[0034] Thus, after carrying out the laminating of the monomolecular film a of a polyamic acid derivative 
compound on a substrate 1, heat treatment heated above 200 degrees C for about 1 hour is performed. 
The level orientation film 8 on which imide-ization of the cascade screen on a substrate 1 progresses to, 
and alkylamine remains by this heat treatment is formed. 

[0035] In this case, while that alkylamine is removed, the dehydration ring closure of the single molecule 
cascade screen of the polyamic acid derivative compound which is a compound in which polyamic acid 
and long-chain alkylamine carried out ionic bond is carried out, and although it is imide-ized so that it 
may become polyimide with structure like the next [-izing 6], alkylamine remains at a predetermined rate, 
without completing that imide-ization. The amount of residuals of this alkylamine changes with the 
mixing ratios of polyamic acid and long-chain alkylamine, when heat treatment conditions etc. are fixed. 
Therefore, the residual rate of a long-chain alkyl group is controllable by setting up suitably the mixing 
ratio of polyamic acid and long-chain alkylamine. 
[0036] 
[Formula 6] 




[0037] In the above-mentioned liquid crystal display component, the level orientation film 8 and 9 which 
consists of polyimide film of both the substrates 1 and 2 and by setting up suitably the mixing ratio of 
polyamic acid and long-chain alkylamine Long-chain alkyl group R3 in the long-chain alkylamine shown in 
the above per that unit area [-izing 4] A residual rate is controlled, it is formed and orientation of the 
liquid crystal molecule A is carried out with desired pre tilt angle phi with these level orientation film 8 
and 9. 

[0038] drawing 3 and drawing 4 — the mixing ratio of polyamic acid and long-chain alkylamine — 
controlling — LB — long-chain alkyl group R3 of the level orientation film 8 and 9 which consists of 
polyimide film formed by law It is drawing showing a residual condition typically, and a long-chain alkyl 
group residual condition when drawing 3 makes the amount (molar quantity) of polyamic acid and long- 
chain alkylamine almost the same, and drawing 4 show the long-chain alkyl group residual condition 
when making [ more ] the amount of long-chain alkylamine than the amount of polyamic acid. 
[0039] this drawing 3 and drawing 4 — like — Above LB — long-chain alkyl group R3 of the level 



orientation film 8 and 9 which consists of polyimide film formed by law, so that a residual rate changes 
with the mixing ratios of polyamic acid and long-chain alkylamine and the amount of long-chain 
alkylamine is made [ many ] — long-chain alkyl group R3 That distribution also becomes homogeneity 
while a residual rate increases. 

[0040] and the above-mentioned liquid crystal display component — setting — LB — the level 
orientation film 8 and 9 which consists of polyimide film formed by law — per the unit area — long- 
chain alkyl group R3 Since the mixing ratio of polyamic acid and long-chain alkylamine is controlled and 
formed so that it may remain at a predetermined rate, orientation of pre tilt angle phi of a request of a 
liquid crystal molecule can be given and carried out. 

[0041] this — the above-mentioned long-chain alkyl group — hydrophobicity — **** — since it is — it 
is — long-chain alkyl group R3 per unit area of the level orientation film 8 and 9 The surface tension of 
the orientation film 8 and 9 becomes small, and the liquid crystal molecule A carries out orientation with 
pre tilt angle phi, so that a residual rate is made [ many ]. 

[0042] For this reason, the mixing ratio of the above-mentioned polyamic acid and long-chain alkylamine 
is controlled, and it is the long-chain alkyl group R3 per unit area of the level orientation film 8 and 9. If 
a residual rate is controlled, orientation of the pre tilt angle of a request of the liquid crystal molecule A 
can be given and carried out, and good display quality without the poor initial orientation of liquid crystal 
and the poor reverse tilt discreenation orientation at the time of driver voltage impression can be 
acquired. 

[0043] LB to which the above level orientation film 8 and 9 of a long-chain alkyl group residual rate 
mentioned above the mixing ratio of polyamic acid and long-chain alkylamine — it controls and forms 
according to the number of laminatings and its imide-ized condition of the monomolecular film a which 
carries out a laminating by law. 

[0044] Namely, the formation approach of these level orientation film 8 and 9 In case the laminating of 
the monomolecular film a of the compound to which polyamic acid and long-chain alkylamine are made 
to come to react by the LB method is carried out, by controlling the mixing ratio of said polyamic acid 
"and long-chain alkylamine Long-chain alkyl group R3 in the polyimide film which processes the cascade 
screen of said monomolecular film a imide-ization, and forms it It is what controls a residual rate. If the 
mixing ratio of said polyamic acid and long-chain alkylamine is controlled according to the number of 
laminatings and its imide-ized condition of a monomolecular film a, since the long-chain alkyl group 
residual rate per unit area will be decided according to it, The level orientation film 8 and 9 to which 
orientation of pre tilt angle phi of a request of the liquid crystal molecule A is given and carried out can 
be obtained. 

[0045] Drawing 5 shows the relation between the mixing ratio of the above-mentioned polyamic acid and 
long-chain alkylamine, the number of laminatings of the above-mentioned monomolecular film a, imide- 
ized temperature, and the surface tension of the formed orientation film, chooses the mixing ratio (mole 
ratio) of polyamic acid and long-chain alkylamine as two kinds of polyamic acid:long-chain alkylamine 
=1:3 and polyamic acid:long-chain alkylamine =1:5, and shows the example which imide — ization- 
processed each at the imide-ized temperature of 200 degrees C here. 

[0046] The orientation film which consists of polyimide film which formed by setting the mixing ratio of 
polyamic acid and long-chain alkylamine to 1:3 like this drawing 5 When the number of laminatings of a 
monomolecular film a is about 18 or less layers, surface tension is too large and the pre tilt of the liquid 
crystal molecule A is hardly carried out (pre tilt angle phi= 0). When the number of laminatings of a 
monomolecular film a is made [ more ] than it, it becomes the surface tension to which it has the liquid 
crystal molecule A, and orientation of a certain amount of pre tilt angle phi (it is phi= 3.2 degrees by the 
case where for example, the number of laminatings is 23 layers) is carried out. In addition, this surface 
tension becomes so small that the number of laminatings of a monomolecular film a is made [ many ], 
and pre tilt angle phi of the liquid crystal molecule A becomes large in connection with it 
[0047] Moreover, when the number of laminatings of a monomolecular film a is about ten or less layers, 
surface tension is too large, the liquid crystal molecule A hardly carries out a pre tilt, but the orientation 



film which consists of polyimide film which formed by setting the mixing ratio of polyamic acid and long- 
chain alkylamine to 1:5 will become the surface tension in which the liquid crystal molecule A carries out 
orientation with pre tilt angle phi, if the number of laminatings of a monomolecular film a is made 
[ more ] than it. Pre tilt angle phi in this case is phi= 13 degrees or more in the case where phi= 0.4 
degrees and the number of laminatings are about 17 or more layers in the case where for example, the 
number of laminatings is about 1 1 layers. In addition, although it becomes so small that the surface 
tension of the orientation film makes [ many ] the number of laminatings of a monomolecular film a also 
in this case and pre tilt angle phi of the liquid crystal molecule A becomes large in connection with it, if 
the number of laminatings exceeds about 22 layers, pre tilt angle phi will become close to 90 degrees, 
and the liquid crystal molecule A will carry out vertical orientation. 

[0048] In addition, even if the amount of the long-chain alkylamine to polyamic acid is below 3 times 
(mixing ratio 1:3), the liquid crystal molecule A can carry out pre tilt orientation by making [ more / still ] 
the number of laminatings of a monomolecular film a, but if the number of laminatings of a 
monomolecular film a is made [ many ], the orientation film 8 and 9 will become thick and applied voltage 
will descend greatly in the orientation film. 

[0049] Therefore, as for the mixing ratio of the above-mentioned polyamic acid and long-chain 
alkylamine, it is desirable to consider as the range of polyamic acid:long-chain alkylamine =1:3-1:5, and it 
can obtain the level orientation film 8 and 9 to which orientation of pre tilt angle phi of a request of the 
liquid crystal molecule A is given and carried out, without making [ many / not much ] the number of 
laminatings of a monomolecular film a, if it is this range. 

[0050] In addition, although heat treatment is performing imide-ized processing of the cascade screen of 
a monomolecular film a in the above-mentioned example This imide-ized processing also by the 
chemical treatment by solutions, such as an acid anhydride Moreover, if you may carry out by using 
together both said chemical treatments and above-mentioned heat treatments and the mixing ratio of 
polyamic acid and long-chain alkylamine is controlled also in that case according to the number of 
laminatings and its imide-ized condition of a monomolecular film a The level orientation film to which 
orientation of the pre tilt angle of a request of a liquid crystal molecule is given and carried out can be 
obtained. 

[0051] Moreover, although the liquid crystal display component of the above-mentioned example is the 
thing in TN mode or STN mode, this invention is applicable to the liquid crystal display component of the 
level orientation mold of the ECB (electric-field control mold birefringence) modes, the liquid crystal 
display component which used a ferroelectric liquid crystal or antiferroelectricity liquid crystal. 
[0052] 

[Effect of the Invention] the liquid crystal display component of this invention — LB — since the level 
orientation film which consists of polyimide film formed by law is formed so that the mixing ratio of 
polyamic acid and long-chain alkylamine may be controlled and a long-chain alkyl group may remain at a 
predetermined rate to per unit area, the pre tilt angle of a request of a liquid crystal molecule is given, 
orientation can be carried out, and good display quality without the poor initial orientation of liquid 
crystal and the poor reverse tilt discreenation orientation at the time of driver voltage impression can 
be acquired. 

[0053] The laminating of the monomolecular film of the compound to which polyamic acid and long-chain 
alkylamine are made to come to react by law is carried out. moreover, the formation approach of the 
level orientation film of this invention — LB — By the approach of forming the polyimide film with which 
this cascade screen is imide-ized and a long-chain alkyl group remains Since it is what controls the 
residual rate of the long-chain alkyl group of said polyimide film by controlling the mixing ratio of said 
polyamic acid and long-chain alkylamine according to the number of laminatings and its imide-ized 
condition of the monomolecular film set up beforehand, The level orientation film to which orientation of 
the pre tilt angle of a request of a liquid crystal molecule is given and carried out can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of a liquid crystal display component showing one example of this 
invention. 

[Drawing 2] Drawing showing the laminated layers method of the monomolecular film to the substrate 
top by the LB method. 

[Drawing 3] Long-chain alkyl group R3 of the level orientation film which made the amount of polyamic 
acid and long-chain alkylamine almost the same, and formed it Drawing showing a residual condition 
typically. 

[Drawing 4] Long^chain alkyl group R3 of the level orientation film which made [ many ] the amount of 
long-chain alkylamine and formed it rather than the amount of polyamic acid Drawing showing a residual 
condition typically. 

[Drawing 5] Drawing showing the relation between the mixing ratio of polyamic acid and long^-chain 

alkylamine, the number of laminatings of a monomolecular film, imide-ized temperature, and the surface 

tension of the formed orientation film. 

[Description of Notations] 

1 2 — Substrate 

4 5 — Electrode 

6 7 — Insulator layer 

8 9 — Level orientation film which consists of polyimide film formed by the LB method 
A — Liquid crystal molecule 



[Translation done.] 



(i9)b*smmw? (j p) 02)'£^III^P^'iA$lx (a) (ii)4*f?ttH&n*# 



#F?i§¥6-289396 

(43)&MB ¥f£ 6 *f(l 994) 10/11 8 B 



(51) Int. CI 


5 






F I 




G02F 


1/1337 




8507-2K 










525 


9225-2K 






BOl J 


19/00 


M 


8822-4G 






B05D 


1/20 




8720-4D 
















2 OL (47H) 


(20 ass 




»B¥5-72645 




(7i)B«A 


000001443 














(22) was 




¥/£5*P(l993) 3/§31B 




xxhhk HEB«f« 2 t a 6 # i # 










(72)5BW# 














«Jft*BA3E^Tt5JHW2951#»© 5 *5/ 






















(74)ftgA 





(54) [XHOgft] KA^*?«J:Zfe0ErtIlte>JMt#& 



(57) [XK] 

[IM LBftCiO^y-f 5 Fj&»&fe**¥El*JjRfc 
Ki«flERljD^© 'J h 5 s W 7. ^ U *— -> a >E 

ffl*A«#fcv»A»&*»flii©i^*jft***««-r 




( 2 ) 

1 

&wr-57 s > tam-sit* UTmtt®«^fc o c 

fc o ©fi8i7;w*;PS3£@£ij-& (as Ufc 7^?;n-« * 

[IMS* 2] SHJ«@*^bfcS^S«-ttr, 
5a7 • 7u*?x.y h»K«tt)#U73y^tti:*«7 
JU*;PS**"T*75 >t*Si63"a-TJa:*flS^»©# 
&?0t*lffftfUWIU £©«MK*BrJ£©*frT?-f 5 

MB* UTS v ?Wt ift*7 75>t 20 

©«-&tt*tt»u, *ttisasfcOKwe*«[7;i/=ir;i' 
[R9i©ttiaftiftP!] 

[0 0 0 1] 

ME*±©fM!«-»] *&W\*. ttft^S/k¥^t6Uc 
EWa'a-fc«****?*J;^*0*spElSlilO»i«* 
fcKJTfS *>©■?**. 

[0 0 0 2] 

[«£*©8ffi] ^^**¥#fflfcBffl*ttfcttft* 30 

TN (y-f^H- W^yir) =&- 
H©t>©. S TN tt-A- • M^ff H ■ *Vf-f 
*-HOt>©, ECB (*5?-*d^M*gjatFf) 

H©3-fe©*¥Ei*is!©*>©, tttrattttA^&tistt 

[0 0 0 3] t*l6©ttfta«*Ttt, ttj&JB«tt£^ 

T?>ttifi]-r*-^©siis«©svifc*tf6]-r*®fc, 
mat, ttft^**¥*i^icEra***fc«e>o*TE 

[0004] nn6©««*^©as«±K:R»t6n** 40 
* (si o, ) **»*3K»-r*^rJSfcj:-3T»«sn 

TVifc**, ftjfif«, 7>^Sa7-7ayi7h (La 
ngumuir-Blodgett) t£IC«koT#'J-f 5 Kg^^te-S* 

US. 

[0 0 0 5] l!£7>ySa7 • 7DS?x«/ hffi (Jfe[ 



OT¥6-2 8 9 3 9 6 
2 

T«J><*ttT?*0. H©LBI£lcJ:<5# , .X5 KJK©» 
#U75y^tttft«7;i'*;WSfe«-r*73> 

fi«7;u^;u75>i:v^) t*-r*>e-&k 

**«T3fe**U75s»^»«MMWbd«l (spy 75 y 

£©18jIBI£:-f 3 Kflsffl3IUT#y-f 5 KfltfTS^ft 
[0 0 0 6] ±ELBfeK«fcoT£«±K*«Snfc# 

y 7 s v *wtmm&K.&®i<D%L# : ?m\*. a-^©*^ 
»^*s©§i±^rS]ic»oTM^v^-5fcje), £© 

a^fc-^fflK^-KEfflSttSEfllttS'boT*?), 
LfctfoT, ^-©i^B&7tr>^ffia-r§Cl«i:75:<> H 
©tf 'J -f 3 h*BI£^©$ McfEAtm C 

[0 0 0 7] «H*jRjrFfc*Jlr»T«. 

[0 0 0 8] CCD«§»fOEl«IOSStt6m*I 
S^cS^«, ElftfltlcJ:oT-**6n*«li4HP©7 , V' 
^JI/hA (*»^©««iAtS«®»r«bTA-rAffi) 

C©:/l'7;i'hft#t*«V>B£. tt*#^©E 
ffl©ftJEtt*»A<«c*. 

[0 0 0 9] 

BttfcJ;0#i*3ft&;fc¥El*lJKtt, tt**H t *:/l'9 1 

[ooio] d©fej&, se*©^a^^T«. &n© 

«JMEftTAft*p/tD. KMttfiEaUnfttzy/'t-;*?- 

[ 0 0 1 1 ] :£380Jte, LBftlCtO^y-f 3 Kfr&fc 
**¥Er^H8*^bfc«ftS^SftTtbT, 
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t) ©s«17;w^;psr, ojMm^txnBS. e 
^;i/hA4>**>oTffir^-r*. 30 

[0 0 4 2] £©£©, ±B#U75yi'tt«87;i' 
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-7. ^ h y-f X * U *— > a >BflWWM*fc 
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